Abstract
Introduction
Closed suction drainage is the standard care for head and neck surgical wounds.
1 Th e purposes of drains are to obliterate dead space and to reduce seroma and hematoma formation, thus improving skin apposition and wound healing, particularly when extensive undermining has been done and skin fl aps have been raised. However, leaving a drain in situ for a prolonged period of time increases the risk of wound infection. 2 Recommendations diff er in terms of the timing of the removal of neck drains. Watkinson et al suggested that a drain could be removed when the drainage volume fell to less than 25 ml over a 24-hour period. 3 In some institutions, neck drains are not removed until the drainage falls to less than 10 ml/24 hours. 4 A survey published in 2003 revealed that most surgeons removed drains on the basis of the drainage volume, and that drains were generally removed when the output fell to less than 30 ml/24 hours. 5 Many centers do not discharge patients from the hospital until drains have been removed. Th erefore, in the absence of other factors that might preclude discharge, the timing of drain removal may have a signifi cant infl uence on the duration of hospitalization and hence the cost of care.
To the best of our knowledge, no studies have been reported on the 24-hour volumes that indicate when a drain can be safely removed following head and neck surgery other than thyroid surgery. In this article, we describe our investigation of this issue.
Patients and methods
We prospectively studied 47 patients-37 men and 10 women, aged 18 to 73 years-who underwent major head and neck surgery over a 12-month period at Groote Schuur Hospital in Cape Town, South Africa (group A). All these patients were drained with either a Portovac drain or a continuous low-pressure suction pump or wall suction. When bilateral procedures were performed,
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underwent neck dissection in conjunction with surgery to the upper aerodigestive tract; 15 patients (32%) underwent parotidectomy; and 5 patients (11%) underwent neck dissection only. In all, 41 neck dissections were performed on 32 group A patients; of these, 36 (88%) were modifi ed radical neck dissections, 4 (10%) were selective neck dissections, and 1 (2%) was a radical neck dissection. Bilateral neck dissections were performed on 10 patients.
Th e total amount of wound drainage among all 47 patients ranged from 30 to 1,175 ml (median: 264). Table  3 shows how the total drainage volume varied according to the type of surgery. Th ere was a statistically signifi cant diff erence in the total drainage volume according to type of procedure (p < 0.001).
Th e number of days the drains remained in situ ranged from 1 to 7 (mean: 2.8). Table 3 shows the median duration of drainage for each type of procedure. Again, the diff erences among all 4 groups were statistically signifi cant (p < 0.005).
All but 1 patient had their neck drain removed 24 hours aft er the drain had been clamped. Th e exception was a patient who had undergone a total laryngectomy and bilateral neck dissections. He received bilateral neck drains. Th e right drain was clamped on day 2 postoperatively when the drainage volume fell to 40 ml/24 hours, but it was unclamped 6 hours later when the patient developed a seroma. Th e drain was reclamped on day 3, but he again developed a seroma and the drain was each side received a separate drain. Information on each patient's diagnosis, comorbidities, and previous radiotherapy was recorded. Th e types of procedures and the diameter of the drains were also noted. Th e volume of drainage over a 24-hour period was noted on the morning rounds. When 24-hour drainage fell to 50 ml or less, the drain was clamped. Patients whose drainage fell to less than 25 ml/24 hours were not included in this study. Postclamping events were recorded. Th e drains were removed 24 hours aft er clamping in the absence of a seroma or hematoma.
We also retrospectively analyzed a separate cohort of 22 patients-12 men and 10 women, aged 16 to 69 years-who had been treated with similar head and neck surgery by the senior author (J.J.F.) at a diff erent institution (group B). Th eir drains were not removed until the drainage volume fell to 25 ml/24 hours. Th e goal here was to determine how many days it took for drainage to fall from 50 ml or less to 25 ml. Th e same drainage systems were used in both groups.
Standard descriptive statistics were used to summarize our patients' demographic and clinical characteristics and the types of surgical procedures. Th e distribution of the total drainage volumes was skewed, and thus they were summarized as medians rather than means.
Results
Group A. Th e 47 patients displayed little morbidity other than the primary pathology for which their surgery had been done. Th ose comorbidities that were present included hypertension concomitant with diabetes (n = 8), human immunodefi ciency virus (HIV) positivity (n = 2, neither on treatment), pulmonary tuberculosis (n = 2), pancytopenia (n = 1), alcoholic liver disease (n = 1), ischemic heart disease (n = 1), and chronic obstructive airways disease (n = 1). Moreover, 3 patients were taking low-dose aspirin, and 2 had been receiving anticoagulation (which was stopped a few days prior to surgery). Finally, 2 patients who were HIV-negative were taking antiretroviral therapy, and 2 others had previously undergone radiation therapy.
Th e distribution of patients according to the range of drainage volume per 24 hours immediately prior to drain clamping is shown in table 1 .
Th e distribution of the various types of surgery is shown in table 2. A total of 27 group A patients (57%) unclamped. Both drains were fi nally removed on day 4; the total drainage had amounted to 120 ml. Th e patient experienced no subsequent wound complications. Table  4 shows information on this case and 3 other cases in which a seroma developed. Th e other 3 seromas were simply aspirated, and no wound infection or wound breakdown ensued. Group B. Comorbidities in the cohort of 22 patients included hypertension (n = 7) and diabetes (3); 3 patients were on low-dose aspirin. Table 2 shows the distribution of the various types of surgery.
In this group, drains were removed only when the drainage volume fell to 25 ml or less over 24 hours. We found that it took a median of 1.3 days (range: 1 to 3) for the drainage to decrease from 50 to 25 ml/24 hours.
Discussion
About 25 years ago, it was not unusual for patients to remain hospitalized for as long as 20 days following neck dissection. 6 Today, the strong trend toward shorter hospitalizations means that some patients are being discharged with drains in situ. Earlier drain removal could have a signifi cant impact on the duration of hospitalization and on the number of patients who are discharged with drains in situ.
Th e use of drains has been associated with an increase in wound infection in head and neck oncology patients. 7 In addition, drains add to a patient's discomfort. Th us, keeping drains in longer than necessary can contribute to patient morbidity. In a recent study, Urquhart and Berg compared diff erent neck dissections in terms of postoperative drainage and the duration of hospitalization. 8 Th e drains had been left in place until the drainage volume fell to less than 15 ml over 24 hours. Th e authors reported that more extensive surgery was associated with greater intraoperative blood loss, and that this was related to postoperative drainage. Even though there were signifi cant diff erences in the amount of drainage per day, they did not translate into a signifi cant diff erence in the duration that drains remained in place. Urquhart and Berg concluded that total intraoperative blood loss was a strong indicator of the amount of postoperative drainage, the duration that drains remained in place, and thus the length of hospitalization. Our study also showed that patients who underwent more extensive surgery required more prolonged drainage. In our study, only 4 of the 47 patients in group A (9%) developed a seroma. One patient developed a seroma several hours aft er the drain had been clamped; it was subsequently unclamped, and the drain was left in place until the drainage volume fell to 25 ml/24 hours. No subsequent wound complications developed. Th ree other patients developed seromas 2 to 10 days following drain removal (2 of these patients were still in the hospital at the time), and their seromas were all treated with simple aspiration without any wound sequelae. Th e volumes aspirated ranged between 5 and 10 ml. Th e 2-to 10-day lag between clamping and removal suggests that later drain removal might not have prevented these seromas.
In a study of suction drains in patients who underwent breast surgery with axillary dissection, Barwell et al reported that (1) seromas were associated with larger total drainage volumes, (2) keeping drains in for longer periods (drains were kept in for a median of 4 days) did not protect against seroma formation, and (3) prolonged suction drainage only delayed patient discharge. 9 A number of studies have questioned the routine use of neck drains following thyroidectomy. [10] [11] [12] [13] Some authors have proposed that neck drains can be used selectively aft er resection of a substernal goiter or when there is a large dead space aft er total thyroidectomy. 11, 12 Lee et al examined the feasibility of thyroidectomy without neck drainage, especially when combined with a central neck dissection, and found no signifi cant diff erence in the postoperative complication rates between the drain group and the no-drain group. 13 Th ey also reported that the length of hospital stay aft er thyroid surgery was signifi cantly shorter in the drain-free group. Th is concurs with our fi nding that it took a median of 1.3 days for 24-hour drainage to decline from 50 to 25 ml.
Prolonged hospitalization is an important driver of healthcare costs. In patients undergoing neck dissection or parotidectomy, drains can be removed safely when the volume falls to 50 ml or less over a 24-hour period. Th is would result in less morbidity, shorter hospital stays, and signifi cant cost savings. Further studies are required to determine whether drains can be safely removed at volumes of more than 50 ml over 24 hours.
